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* NOTICES * 

JPO and iNPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2j¥^^^ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the formation method of the thin film wiring 
which forms a minute pattern especially using electroless deposition about the formation method 
of wiring of a thin film. 
[0002] 

[Description of the Prior Art]In order to form thin film wiring conventionally on the substrate 
which has an insulating substrate, a semi-insulating substrate, or an insulator layer, a conductive 
substrate film is beforehand formed by vacuum evaporation, sputtering, or electroless deposition. 
Subsequently, in order to lower resistance of wiring further on this substrate film, after forming a 
tunic thickly by electrolytic plating or electroless deposition, the desired circuit pattern is formed 
with the photolithographic method. 

[0003] Drawing 4^ (a) thru/or (d) is a sectional view showing the formation method of the 
conventional thin film wiring at process order. This drawin g 4 is an example in the case of 
forming a ground film by an electroless deposition method. As shown in d rawi ng 4 (a), spreading 
formation of the catalyst bed 2 which contains palladium (Pd), for example is carried out on the 
substrate 1 as a reaction catalyst of electroless deposition. 

[0004]Subsequently, it burns on the substrate 1 and the bundle catalyst bed 3 is made to adhere 
firmly by burned and carrying out the bundle of the catalyst bed 2 drawin g 4 (b) So that it may 
be shown. 

[0005]Subsequently, if immersed into electroless plating liquid, for example, the mixed liquor of a 
water-soluble nickel (nickel) salt and hypophosphite (NaH2P02X the Ni ions in electroless plating 

liquid will return by operation of the catalyst bed 3, and the catalyst bed 3 will be covered, and 
also a reduction reaction will advance reduced nickel in a core. As a result, as shown in drawin g 
4_(c), the electroless deposition layer 4 about 1 micrometer thick is formed by heating for 20 
minutes at about 80 **. 

[0006]Subsequently, the resist pattern corresponding to a circuit pattern is formed by applying 
the photoresist 5 on the electroless deposition layer 4, and patterning the photoresist 5 by photo 
lithography. 

[0007] Subsequently, if etching removal of the electroless deposition layer 4 and the catalyst bed 
3 of a portion which have exposed the photoresist 5 as a mask is carried out and also the regist 
layer 5 is removed as shown in drawing 4 (d), a desired circuit pattern will be completed by the 
electroless deposition layer 4. 
[0008] 

[Problem(s) to be Solved by the Invention] However, there is a fault as shown below in an above- 
mentioned wiring formation method. First, depending on the etching reagent of the electroless 
deposition layer 4, and the etching reagent of the catalyst bed 3, the electroless deposition layer 
[ directly under ] 4 of the resist 5 corrodes greatly, and what is called a side etching 
phenomenon appears. For this reason, there is a fault of being hard to form detailed wiring. As it 
is considered as the formation method which makes side etching small and is shown in drawing 5 
(a), the resist 5 is patterned, it ranks second so that a wiring section may carry out an opening. 
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and there are some which laminate the catalyst bed 2. And if the catalyst bed 2 on the resist 5 
is also removed by carrying out dissolution removal of the resist 5 after that, the catalyst bed 2 
will remain only at the opening pars basilaris ossis occipitalis and this will be immersed in 
electroless plating liquid, As shown in drawing 5 (b), the electroless deposition layer 4 is formed 
and the substrate which has a desired circuit pattern is completed. 

[0009] However, when the catalyst bed 2 on the resist 5 may stick on the substrate 1 and plates 
with this method as it is, as shown in drawing 5 (b), there is a fault that the electroless 
deposition layer 7 will be formed on the catalyst bed 6 sticking to the substrate 1 . It is only 
having adhered to the substrate face physically, and the fault that adhesion is inferior also has 
each tunic. 

[0010]This invention was made in view of this problem, and is ****. An electroless deposition 
layer can be prevented from ** being prevented, and the purpose being able to form detailed 
wiring and being formed in a garbage, and it is providing the formation method of thin film wiring 
with adhesion with a good tunic. 

[0011] 

[Means for Solving the Problem]A formation method of thin film wiring which requires this 

invention for this invention is characterized by that a formation method of wiring of a up to [ a 

semiconductor substrate or an insulating substrate ] comprises: 

A process of applying photoresist and transferring a necessary circuit pattern. 

A process of carrying out the ion implantation of the substance which serves as a catalyst of 

electroless deposition, or an activator to a wiring formation field by using this circuit pattern as a 

mask. 

A process which carries out sputter etching after removing said photoresist. 
A process of performing electroless deposition. 

[0012]Since it is what has the operation effect as a case where the character upper substrate 
itself is insulation also with same substrate in which an insulator layer was formed on the 
surface, in this invention, it shall include in an insulating substrate. 
[0013] 

[Function]In this invention, electroless deposition is performed, after carrying out the ion 
implantation of the catalyst of electroless deposition to a substrate face with a predetermined 
circuit pattern and forming a ground catalyst bed in it. 

Therefore, there is no wiring corrosion by side etching, and detailed wiring can be formed. 
Since sputter etching is carried out after removing photoresist, the catalyst bed which remains 
in addition to a wiring formation part can be removed thoroughly, and an electroless deposition 
layer can be prevented from being formed in a garbage. Since the catalyst used as a core is 
embedded in the substrate face, adhesion with each good film can be acquired. 
[0014] 

[Example] Next, the example of this invention is described with reference to an attached drawing. 

[001 5] Drawing 1 (a) thru/or (d) is a sectional view of the substrate in which the example method 
of this invention is shown at process order. As shown in drawing 1 (a), pattern formation of the 
photoresist 8 is carried out with the photolithographic method so that the photoresist 8 may be 
applied on the substrate 1 and an opening may be formed in the wiring formation field 1 1 to need. 
Use this photoresist 8 as a mask and Electroless deposition. For example, for example, the ion 
implantation of the catalyst palladium (Pd) for nickel (nickel) is carried out on condition of the 

dose of the energy of 100 - 200Kev and abbreviation 1x10 " - 1x10 ^cm , and the ion 
implantation layer 10 is formed in the surface of the substrate 1 of the wiring formation field 1 1. 
At this time, Pd has the gauss type concentration distribution which has a peak in the place 
which went for example, into the inside of about 0.03-0.06 micrometer from each surface. 
The ion implantation layer 9 of the photoresist 8 and the ion implantation layer 10 of the 
substrate 1 are formed. 
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In this case, if the thickness of the photoresist 8 shall be 1 micrometers or more, for example. 
Pd will not reach even to the substrate 1 under the photoresist 8. However, in the removal 
process of the photoresist 8 of a post process, since exfoliation processing by an organic 
solvent or acid is usually performed, Pd which existed in the ion implantation layer 9 in the 
photoresist 8 is eluted. Although Pd of this most stops into a solvent, the reattachment of a part 
of Pd is carried out to a substrate face, and as shown in drawing 1 (b). the catalyst 12 remains in 
a substrate face. 

[0016]Subsequently, as shown in drawing 1 (cX sputter etching of this substrate 1 is carried out. 
and the unnecessary catalyst 12 which remains on the surface is removed. Since an electroless 
deposition layer deposits according to this catalyst if the catalyst bed 12 remains even when it is 
small besides wiring formation field 11. it is required to remove this catalyst bed 12 thoroughly. 
Although the part is removed in the case of sputter etching also in a substrate face. Since the 
peak of the concentration of the catalyst bed injected into the pouring layer 10 is in a position 
slightly deeper than the surface, it is preferred from not receiving any influence in the sputter 
etching about cleaning, but the catalyst concentration in a substrate face increasing on the 
contrary. Although it can also say that etching removal of the surface of the substrate 1 is 
carried out to the residual catalyst 12 by wet etching, since a part of catalyst adheres to surface 
every place and it has an adverse effect as a result, it is not preferred. 

[0017]Then. as shown in drawing 1 (d), the obtained substrate 1 is immersed into electroless 
plating liquid, and the metal skin 13 is deposited taking advantage of the feature of electroless 
deposition of depositing only on a catalyst bed (ion implantation layer 10). Thereby, the circuit 
pattern which has desired wiring is completed. 

[001 8] Drawing 2 (a) thru/or (c), and drawing .3 . (a) and (b) are the sectional views showing the 
2nd example method of this invention at process order. 

[0019]As shown in drayiing 2 (a), photoresist 23 is carried out with ** on the semiconductor 
substrate 21 which had the surface beforehand covered with the thin insulator layer 22. After 
patterning the wiring formation field 26, the ion implantation of the catalyst for electroless 
deposition is carried out, and the pouring layer 24 of the photoresist 23 surface and the pouring 
layer 25 of the substrate 21 surface are formed. In this case, the depth of an ion implantation is 
adjusted so that the peak of Pd concentration may come to the interface of the insulator layer 
22 and the substrate 21. 

,lb020]Subsequently, as shown in drawin g 2 (b), the insulator layer 22 of the wiring formation field 
26 is removed, and the photoresist 23 is removed further. As hereafter shown in drawin g 2 (c) 
like the 1st example, the unnecessary residual catalyst 27 is removed by the sputter etching 
method. 

[0021]Subsequently, if it is immersed into electroless plating liquid and the electroless deposition 
layer 28 is deposited on the ion implantation layer 25 as shown in drawin g 3 (a), the wiring layer 
of this example will be formed. In drawing 1 (a) and drawing 2 (a), although the ion implantation of 
the catalyst of electroless deposition is carried out and the pouring layers 9, 10, 24, and 25 are 
formed, even if it uses the activator of a catalyst, for example, tin, (Sn) instead of a catalyst, the 
same effect can be acquired. In this case, drawing 1 (a) and drawing 2 (a), respectively instead of 
the implantation process of the catalyst ion of the 1st and 2nd examples. It differs in that the 
process of pouring in Sn is established, the process of removal of the resist after it and removal 
of the activator which remains is the same as that of the 1st and 2nd examples, and as shown in 

^rawing 3 (b), the ion implantation layer 29 of an activator is formed instead of a catalyst. 

Pt0022]Sijibsequently. if a substrate is immersed into a catalyst solution, for example, 0.01% - 1% 
liquid of a palladium chloride (PdClg), and substitution of an activator (for example. Sn) and a 

catalyst (for example, Pd) is performed in advance of the electroless deposition of a post 
process. The catalyst bed 30 replaced by the surface of the activator ion implantation layer 29 is 
formed. Subsequently, it is immersed into electroless plating liquid, and desired wiring will be 
formed if a metal skin is deposited on the catalyst bed 30. 

[0023] Although the above explanation was explained focusing on nickel plating, this invention is 
not limited to this and can apply various methods. It cannot be overemphasized that eight group 
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elements, such as not only Pd but platina **** nickel, may be used also about a catalyst. 
[0024] 

[Effect of the Invention] As explained above, after forming a ground catalyst bed in a substrate 
face by an ion implantation, electroless deposition is performed by this invention. 
Therefore, there is no wiring corrosion by side etching, and detailed wiring can be formed. 
Since the catalyst bed which remains by sputter etching in addition to a wiring formation part is 
removed thoroughly, an electroless deposition layer can be prevented from being formed in a 
garbage. Since the catalyst used as a core is embedded in the substrate face, adhesion with a 
good film can be acquired. 



[Translation done.] 
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